prevented the author from carrying out the study in full detail, he obtained some results on the following four subjects :
1) The time when the deciduous anterior teeth, hitherto in a crowded condition, become aligned. 2) The time of onset of calcification in the permanent anterior tooth germs. 3) Position changes of the permanent tooth germs in relation to their predecessors. 4) Position changes of the permanent anterior teeth up to the crowding stage.
Materials and method
The materials used are sections of infant jaws, the list of which has already been stated in the previous paper (1968) . The method is the same as used in the previous studies Scanning of serial sections and observations of reconstructed models.
Observations and discussion 1. Time when crowded deciduous anterior tooth germs become aligned.
The following list shows the results obtained from the postnatal specimens.
A, B and C are the types of arrangement in the anterior tooth germs already defined in the previous paper (1968) . Since 71 Tadahiro Ood crowding decreases with the advancing age, the letters in the parentheses in the list signify the case of relaxed crowding as shown in Fig. 1 B l a c k, G. V. (1883) and P e i r c e, C. N. (1884) described that the central and the lateral incisors and the canine begin to calcify at 1, 2 and 3 years, respectively. Z Li c k e r k a n d I, E. (1891) determined.
The upper canine seems to calcify slightly later than the four tooth germs (in an 8-month infant).
But it requires more material to elucidate this point.
The list also reveals that the upper lateral incisor develops slower than the other incisor germs, beginning to calcify in an infant of 1 year and 9 months. 3. Position changes of permanent anterior tooth germs in relation to the deciduous ones.
In a previous paper (1965), the author stated that the permanent Mesial portions of I and 1 were cut off.
tooth germs moved to the mesial and occlusal side of their predecessors until birth. Fig. 3 shows again the lingual view of the lower deciduous as well as the permanent anterior tooth germs at birth.
The deciduous central incisor has begun to show an eruptive movement.
The permanent lateral incisor is located far from and superficial to the incisal edge of the deciduous one. Fig. 4 shows the lingual view of the upper anterior tooth germs in No. 15 (8 months).
The central as well as the lateral incisors have begun to show an eruptive movement.
The permanent central incisor is located lingual to the developing root of its predecessor and the lateral incisor (slow in development as reported in Chapter II of this paper) mesial to and near the cervical level of its predecessor.
As the eruptive movement of the deciduous germs proceeds, their successors become located lingual and apical to their predecessors. M o o r r e s s (1958) investigated quantitatively the process of crowding and spacing.
However, they did not notice the variations in the arrangement of the permanent anterior teeth, as pointed out by the author on deciduous dentition (1968) . It is probably because the type of rotation can not be identified by the X-ray film observations unless the direction of photograph is adequate. The lack of space has been thought to be responsible for the crowding of teeth.
However, the author already (1956) reported that the origin of crowding of the deciduous anterior tooth germs could be followed back to the very beginning of development.
For the permanent ones, he also previously (1965) pointed out that the direction of the epithelial ingrowth is different between the tooth germs in the bud-stage. As for the upper jaw, Fig. 4 shows the difference in the depth of the tooth germs while Fig. 6 shows the apical view of the same specimen, No. 15 (8 months) .
It reveals that the permanent lateral incisor is located lingual to the other permanent germs.
Although there is sufficient space for the permanent tooth germs, the germs are not located in a smooth line in vertical depth as well as in horizontal plane.
Therefore, the permanent tooth germs do not develop, being arranged in a line from the beginning of development. The process is quite the same as described previously (1956, 1962) for the deciduous ones.
Whether or not the pattern of crowding is the same between the permanent anterior teeth and the deciduous ones in an individual is an interesting problem but the solution must be obtained by longitudinal study with X-ray examination.
Conclusion and Resume
Based on the scanning serial sections of 16 specimens ranging from birth to five years, the author noticed the following tendencies in the development and position changes of the permanent anterior tooth germs.
1. It is after the specimen aged 1 year and 9 months that the deciduous anterior teeth are aligned.
2. The permanent upper lateral incisor begins to calcify later than the other permanent incisors.
3. The permanent anterior tooth germs, which are located distal and apical to their predecessors in the jaw, were once located occlusal and mesial to the latters.
4. Permanent anterior tooth germs develop, just like the decidus ones forming a zigzag line, from the beginning of development.
The author is very grateful to Dr. H. M u r o y a, Tokyo Medical and Dental University, for his suggestions on the English manuscript.
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